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1 

imm 1 1 tpmrm t . zmm^rmco± 

ay?? h#±mmmi£%.mLxBf6.ztix\.'>&zt 
? h#tt®hmmt$<r)®mtfL2tiz^&ztzimt 

rmiz^< « fmftiz&kztix ^zzttim 
a. 

t £1f8fc-f Sit t-fasfco^ftga. 
>rv-htm<mi&£ixx^hz t tmkt-f&wm 

m l &v y L 6 toiWtll^MI. 

mmzmk^itx^hzt^miti-h^mwmm. 
imm9] *mfcrmt. zcvmKTmcoi. 

t i>mtfxv*y?&ikmxmbtix±m* 
mftTmizmixmf&ziiKimcmw&b. ±mm 



2) #^10-270555 
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mzmhix^mim^tomh^i-y^m 
vm&zm^xmtmmmzmh^y?? htz 

xv+yr&mmmvtimimvmx o i>m 
mizztvi-yru-htmK&f&.ztix^hztiim 

mhtititizz ^ziMzv+yrwmvmhtix^ 
&zt mmt^m*m9tzsM(vmftim. 
io mxmi n _h£^*T®i&^±idSSc^s 

20 |6jtcfe^$^-C^SC:i:5:^fSi:-rSit«« 10X141 
lKSffi<043Sft2Sg. 

m i mm : mi)^m.tvfzmx'it^i-y^-hifi 
mmiz&^mmmmBmtzxnt. ±ESfs» 

k . ±mtfUz±M?mt¥TW§lzm& zyfth&B 

&t&xnt£%ttz t £mLti~z>¥m&mw<rmk 
30 nm. 

»i£L. ±E^^a?t i£« Lxmmmmwutt z t 
zimti-zmmi 4 izm&<?>?mm£m?>mwi 
m. 

mmmsizismfiiMtftf-z z t zwskt-t&wm 
m 1 5 tciEa<o^fl^a<osj&*a„ 

^mxmfcth z t zmit^hmm 1 4 kiesko* 

muhizu-yxmrnmnzj: *,+y/v- vim< * 
& «t a fcjgjs-rs c: k fcftisfc -timm 1 7 fcgeo 

imm 1 9 1 mtm#Tmtzm?thmm 

50 ±!B^«cTttHtB^LTfflSWfcStx-/^y 
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»,*v7v- htfmmizmmtzi&< mas 
mm. 

T±M^MmM&xn : u<mK&£mi-?i>tth 10 

t<mximmizx.v+y7\s-vim<%h£o iz& 
m-z i t zw6$ib?2>mm2 o izwMc^mtmm 
<msm. 20 

XgfcLT. im£W^6l'S''XF£±fMfSI*6tiIgC 
JfcLT-hfEl^'x h<Ogm*>£>#|;frfl:X .yf-y/fcj: 0 

je^l»Xgfc. Xa^^WSOffiKSx.y^y^ 
i?jh|gc7)^tt>V^T±Slfe8aStiaFL^»B£1-4Xg 

m, 

im^m24] immvmw&zi'V^ymimx 40 
Sofcfttjjji y f-y /ffjurcaa <t a errs - 1 
^^ati--&B*«2 3tc£mco^«cgBoiSit*- 
a. 

X-mdXo izi-l Z b *Wkk-*&m*92 3 tsffico 

imm2 6] immmzn^x mmzumi^ 
*m*&^rvr\zi^m&hTMZistszbm so 
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Si:^ii*fl2 35r^L2 5Wvf^fc|jjj&?)i|3S 

jjgx y ^-y^jtlS^^ex y f-y^c «fc 0 i^s-r 
Sl8i^tf£i£8afc-rsig:£JS2 4X«2 5tcE 

[ft*S2 8j ±ssmzn^x±smnzM^Lft 
±m*vi->r&m*mr&x^>rx'm;L. £ 

•yf-y/c ± oi&fctsxg^tM fc^at-rsM 
«S2 5 t£«<o¥#«^a<?5S?ji*a. 

[f^PJfSriBBJl] 
[0001 ] 

vzcrmkmimth^nx-hh. zt>iz. mt< 
*<vs9&mzmt* twts . 

[0002] 

<?)im&jtf-¥ffl®x'bz>. miz^tiixoiz. dr 

am^ * y -fe;Hi. i-f 10 1 <9±C7- 
mihyyxyr-y-h) i06a£fc# s *<o± 

*tCb'-yh«10 6b^av^T^S. ftoTb'-y H&3 
y?7 F 1 1 2Ji«7- Fit 1 0 6 aCVtZmZrW > 

S*U ±j}frt>y-mio6acr>®*m'>xms.i 0. 

lfcfcfcSfi*. 

[0003] y («*±»fS) 

t'»/Ft&10 6b<D±2rfc1r'K 
^^BU^XM^-^V-Fl 13W^M14 
£\ iSttfg«l 15fc*tLT7-FtS106afcb*yF 

«i 0 6 boi&^o-r^iatxif'f y u ±*»^h*-y f 

Hfcy-F&wetfcSloTglgl 0 1 *T&b2tiZ. 
[0 004] M2 Hi, DRAMcoay?? hm&Zm 

-mx. (a), (b), (c)«-eti-enH2o^ 

BS0COA-A- , B-B' , C-C fctCfcttSSriS* 
^LT^*. H2 1fc:t>^T. 101 c/)±.l/z T 7— F 
«1 0 6 a*5ffiB?ii. * fcTSBJlfaSHLi! 1 0 3 a b 
IMmffl&ttM 10 3 biOSt:. b' y h& 1 0 6 b*fli 
WZtlX^Z. 

[0005] ^mztimmB^immtt^x'. 
mtei^t*?^m<Di,ft>iz (DMwwtftizm l<%->x 
zx^z. mto&ttit-ftuttii. fzbt\m2i<m& 

•Cffl->7tffiP9oa^0fC. t'.y F 1 1 2 

bt V ^liX M/-y7-K3^?M13 FH 
10 6 a^»h'«y h« 1 0 6 b bffl&LX L£ olbiz* 
Z>. Z<r>t:it>. ziyfthcrm&i'bZK-tZfr. bt 
Mtey? 9 YtfmkUiZtrfr'iX^W&b »i®»L^r 

irvfejp7T5'f y^ty?? Yms&s&btt^x^tL. 

[0 00 6] S2 2tt. M-ftJSS-«6fflL/i-feyl/7T7>f 
^3^; Fft«j<^5-5rr. 
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^-fyav^MBBBfcli* 02 2 (a) ^2tl&£ 

02 2 (b) f3ji§;h.$J:3$\ y-HI8l0 6a 
crmm ZisV? vWm 1 0 8 T'S 3 S i N tM F «7 * 
-JWfc*, 02 2 (c) fc*3ft-6J:3^ V-K&1 
0 6 a<o±^XtX08a^ ^'J 1 0 8TS3 S 

iN^A-iSS^^S. t>-mtTtf!iE^-C*>S'7 
-F* 0*5yx7r-y-M 106ajx 7 fy/ 
#ifcJST*>ss i n&i 0 8TH o i><r>xbh. f^y 10 

h s i N^-m. i^y 3^tlgc7)3y^^ fx 

v+yyt-g.S i N&l 0 8-Cih)tt:& S i NJR1 
0 8 fcT3fc£BHUB£xy T-yVLXWlsL 

i N^A-aas*#r«. maws i nki o 8$: 

mt&^X dfcigftJgx yf-y^ffoTSSi o l fc 
[0007] 

*-7KosatTx *y+yywmm*>h R I e - L a g 

(Witif. J.Vac.Sci.Tech.B10(5).1994# 

Si) . 

[0 0 08] 02 3fcL STX^ FJtOaV^F* 
-;W^«co^gl5:ilBWi» tftcoa yf 9 h*-A<m 30 
ffi£5WC*>£. 02 3 (a) 12. P»M1 0^ 

mj)>t>mmam 1 o 3 £g8?L^& t z . ^rx^ 

YVcj7>-t>99 \-*-/W&&X^y1'y?X h -/Tit 

t&K-r&iimvh&tf. znxok-ftuf. 023 

( b ) iz^fX 0 fc«ttf[6jtf>x «S 
IHfcK 1 0 3ff)*<7)£-y hS^fc'OS^ 10 6b fc@& 
LXL£o%titf$>&. 

[0 0 0 9] 02 4fcL 02 2 (a) ^Vftfyy^r 40 

Xt>&. 024 (a Hi. SiNJgl0 8tf>ISI&fc:JBj£ 
V>£. 02 4 (b) li. BffljBj£<0fifc^b-£# 

[ooio] mzisv^y&ttmzxi y^-ti-h* 
v*-)v<7)mi. mzx.y^-y^tnz< 50 



^¥1 0-270555 

6 

#Ji. ^0r«tT^^hJt* J ^$< : 5rOx-/^^x 

? h*-*£8iga r ££ ^ x a onaos' y 3 yw. 
^mmm-humz^x^ mz-&®mmrm. 

Tl-2 7 4419^fc-tn§^?il.T^&^ srx 

hite>3y??h*->uvmf8.£ LT*i. 
[ 0 0 1 1 ] *miiiz\<r)X mm&^y?? mm. 

0. mTX*Vrhlt(Ony?i'h$:WHzffi1LU ?y 
i>cox$>h. 

[0012] 

xmfrTtmt. z<vm&Tmmc?>±.izm!iLZti 
mmt. ^m^smmizmn^tuimfozm&^ti 

±3&rm#Ttmiz^& ayffbt Zffiz. . ±lfi3 y 

m Lt:t$ftxw}faizitukztix \,^zt zmLt-$-& 

i><ryxbh. 

[0013]*^. ^cmm^&mkmii. ±mm® 

muz^^f-yyu- him^m^iziM^mwrm 
mtmnzmmsfeffiz.. iE3^?^n^iai 
£is&Lxmjs.2tix^hztzmit-rz>i><r>Tt> 

[0014]*^. zffmm^mimma. ±mmm 
«»MiK$t ±M?y9?Ytfimhwm<rm 

tzBf8.2tLX^&Zt£mLk-?&i><DX't>&. tfz. 

mm*Tm£&^<KZ&iifaizmk2tix^?> 

ztzimt-tz>i>(?>xbz>. 

[ 0 0 1 5 ] zti. znmevtmftsmtt. m?y 

*9vt>K mrnmrnm?) o ^mxmw.Timi.z® 

mtt:±g.%ftx. ±m?mtoTmizfri<ftt'V8& 

mzwmiztttjzztix^&zk timt-tz i><nxt> 

ismmmmco d *>±m¥m&Ttmiz®& 
±Mi&ftx\ mm#Tmiz%r3<iii:wmizm 

1jfttzm:Ztix\^c\timLti-Z>i><r)Xt>&. £ 
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[oo i6] tK. zmpncvmmiWit. m^r 

m&t . igtf&mrnstzm ?xo tzim^mftrm 
e>±.£]&f$.zivfzmffimmt. ±£Mmmme>*iz 

*9Vb*mt. ±3&yf?v&. isvammm 10 

i o o 1 7 ] zemfc&mti&mt. *m&T 
mat. z\<vm#Timcr>±£>j?%<ti>m®ij : *'y 

yr&mm ox? £Jde^fcT«ui<o±K«&£s 

tmmh^v+yywMi&m&^xm^fr'f 
mizmnytrhktm. iwammindh 
±m*m&Tm&x/±Mx. -y *yr&ik8uzim 

B$£tiX^hZbZimb^i>%><?r<:bh. 

[oo is] a*. zmmmm^mit. ue«s 
cvmm&tfzsv n ymimxmhtdz±.iz2 A>t±£x 
•y i-yr&±mxmbtix^z>zt tvmt^h t>oyc 
$>h. tiz. znmif&mmmt. 30 

[00 19]*^. zcommmwm.it. ±m?y 
mtomzm&nm&x-i.WMm&z&o 

iJBx y*y7®m*X^Mz&kiZtiX\,^ Z b 

imbtht><ox-b&. ttz. zmwmmmm 
mmsum 0 jjex 9 3 ymmtxmftizw&zti 

X^&Zb&mLb-?hi><7)X$>t>. 40 

[ 0 0 2 0 ] mz. z <rmn<r^wm&<rmk}5m 
it. *mtoTma±£±si¥mi*T®mizim-tz>% 
ftx\txyi-yyu- bvwmmzn< iB^mwrm 

mm&mz&mh^mb. ±smmm!&zm±. 
mmmmm^mwTm^m Ltzt&ftxm 
mzftwmk*infzm£mm-h?Mb. mm. 
izim^frrmmiz^z ^y?9v zBtiL-t&imb 

Z-ktsZbt:mSibi-Z>i>(r)X't>&. 

[oo2i]^, zc^mco^mimmmstm 50 



^13^10-270555 

8 

it. isMfsmmco±Mm»rimi}^mitfz^ 
<7)Wz±m*mfcrimtz¥fiizm'mii8fiLL. ±m 
m®m®Lx±ssm.mf&-rzz b zmb-tz> 
tww. z mmco^mimmcrim^m 
it. mmw&*mL&foL. w&ziwm&cmiz 
ismzwrnh z b zmib -r s %><nx*bh . 
[0022] ztz. zmmmm^fn^m 
it. ±sfflfsimm±ii^#Tmm&tz>m 
mi^^y^\y-v^W£hWL<m^mxmm- 
hzbtteWLbTh^nx-bh. Hz. z<nmwm 
mzmmmimt. ±m*m&Ttmmmz±m 
m<?xmm^mz. immfcrmizmz ixm 
m>izmi>jiv-f->7is-him<. ±m*m*Tm 
frhmtiz t«oT«»:sie«tx ~,+vrv- vim 

<%&£dlzBj£tZ>Zb£mSib-t&i><Q?t>&. £ 

fz. z^m^mi^mfnsmtmt. ±ib^*t 
®®izm£-t&±M&ft£. ±M?m&T®mizfflZL 
xwmizm^^yyv- h^<jje^ftTtft 
mfrhwxt t^u y f-y yv- y immkzmi 

Wfcffi< tch X d lizBtfL-th Z b ZWELb^Z hcoxh 

[0023]*^. z <r>wn<r>*mwmw.<nw&m 
it. ^WT^iizfmvxT&m'mmm si 
mb . mT&mn&zn? «t a t±E^*T«n 
co±.izmmmmmmtzxnb. ±smmmm.<n> 
^izm^»rm^mmmit^tix±st<^m 

mm&WTmmw&iz%sscth b b tfenaia^ 
mm&bT&c?Mm&b<mx^iifo£Wfr2ti±m* 
mftTme£&mnt:Bm-&xub. iasfLtn 

y?9 hZ&f&-t&JMb£&tsZb : £mkb1-&i><?> 

xbh. 

[0024] ttz. z vmntv^to&mmmm 
it. ismmmmz. ±£±&<r»gm$ixi±T%cotB 

iM<. ±M±&mm&bTU<rM&b nUmtt 
WKx «y y ?\,- y im< yjrs X o CDStJ ZbZ 

mLb-r&mx-bz. tti. z^mmmmmm.^ 
m&xmt. mm^mmzmABm-tisaM 
btx. mni^rhu^y-iiMmmmaznt 
xmui;xh<omu)>t>mj}&xy*yriz£ o±ib 
^^tc^ttx-y^^fciox 
v*yyu~- him^mx'ft&zmztz z t turn 
b^th<r>xhh. 

[0 02 5] £tz. z<rmm<rm$^mm.<r>wkffi£ 

it. ^#TWScr)±.tZ'J?%<bi>mti i Xv1-y'rW 

mxmhtifzmi^mmsimm-txnb. ±m* 
®KTmco±.iz±m*vi-y'7 r i¥mmd «t otz. 
iB^mwrmmiiix. v+yrwmizmfrh 
mx-itx. v+yrv- vifim^\iz%< m*mm 
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mmL<mmrnmh^+y?wm(rm& 

Z1tttz\ t SrEFffi t i><r>Tt>& . 

[0026] ttz. zcowMcr^mimm^m^m 

Ex -/ f-y ^jhJSTS did izi~ h £ t 
[0027] ro&BH<D^f*§SS?>gi£Srifc 

mkt?hi>coTbz>. tit. z\<r^mmm^m.ff) 
Smyrna. iMm^iza^xismmzmniLtiim 

x yf-y^jUS^^rttx yf-y^Tl^iL. 
[0028] 

9fcoSt»^®fcovvci&i9J-f6. &*5. 0*. H-o 

m&<rmmi. mut. z<r)wmm.<mm. i 
4^ftTfiWfc Lt^y y n y*mm&. 2ii*vm 

[0029] 4ttgHU82, 3t3ft£3ix*:liffl. ( 3> 
. 5{iiSL4coTSI5-C*)0. M2<7) 
SB#<Dgi§?lT&S. ISffLStt. l3fL4<0gKtlS3t:®ja 

jfcSftT^S. £OR??L4fcgsa5tt£$I#>-cny*? 
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[0030] ^M^<omm£.-&^Tmrtmm2 

4*>*T-T0'AH*^>-r. -H)-fcx-/^$^LT^$ti* 

y*t h&Mcommmzm? . ^^^Kosas^fi 
-w^uswtoBffl. 4. 

*fcVra5;{^$to:l3?l4fc:t>. 8«J*.*-f&c: 

[oo3iintt<oB®2. H2«. z.v®mrm&> 

y^ysifljs. 2 bti B^p^mtmiwmiizm; 
^mmfc(?>m££v-~rzti*:^vziyMttm. 2c 

(i B^>p<o^E!fijiiS*sffl*«t)^»:tcav ^H^^toii 

mzv-T2tit:i'VaymmT$>?>. -t%h*>. m 

^tK2a. 2b. 2c<Dmm±. iM2a#i{,g 
<. SKEI82b*J2Sa(cB<. BlftH2c*i3#Btc 

JS2 a . 2 b&t^2 c ^flffijtT. T«^^2 ^ 
30 ffijfiLT^S. 

[0032] 3itB^pco^mmsmmmnz 
^mm^mmz v-r^tift^ y n y|$Htjg-e& 

4. »fhlS3<0fflS{±. ieflJS2ccoiiej:0fi<t. 
2. 3{C^jS$n^HfL. 5«ISL4cOTa^L. 1! 

€iS2coa5^fc»jK$iiyiim-eifc5. ig?L5Ji. int 

40 ltiS^<«t'@^[6jfc:Ka«tlfc*c$tL, AO^K<^) 

tm<7)Tm<mttM2ii. x.-,+>?i,-hv»-#> 
x\ TS-rfcoTt,nfL4*n r ^-0r^^^i*. 

m(om{m2(ommm.coo*>. m&uzft^mz 

[0033] -r%h*>. ^(v$m<rmmxi±. 
m&hmm?)&&\izf)L<mM2tLx. b^pw 
50 m&<wis^m^&^m^tm<m*±ifh2mmmt 



1 1 

wmzmtiffimt lx^i. znxoiz-t&ztizx 
*) . mrx^7 v&o? ^ 9 b s-mitcisLt. **o 

*?hj£ffi<9^BHg£J!£»f. 3V*7 htf>fiJfi:£ffiS 

t. 

[00 34 3 njso»©3. H3& zmrnm^n 
&M3<?mm&w?jm&:mmm~ebt>. 03t: 

^±a«ifc«L^ffl**fit>^<. &Ki*6jtfi£ 

[0035] ifcfc. 3J±B^P4>^Jj?§g^;ffl*tWfc 
ffiv^ 'J a yBNfciS-c&S . IHUg3tf>»gtt. BKfclg 
2c»^<Dffii^£D$tfc^H£<U J>£v* 

«afes§i£«j£LT^6. 4«nftiS2, 3t 

Si5^fc:»lS2^l»L-CifeS. l§fL5Ji. IHUgt3fcJB 
Jlffii§<9TJftf>I?'fU82fcL x-yf-y^k- h*JSv^co 
[0036] icDHifcOJESffil-m. 

HfL-rsaiais<osa5tjR<isefl«2fci.T. ©v^a 

tfckLtzffimtLx^i. Kotft. 3>9?b&m<7> 
# box. -a*** Yvm§®mtfto±-$h . 

[ 0 0 3 7 ] Hfft<0»®4 . 04<J. ZOftPJlcrM&cr) 

mm4<^mtimm^mm^-mmTt>i>. 04 1 

fcvv<\ 6a^&OlHl«3cO+fc^3*U£ffl^ 

*. *<mcD®f$.mi±mi tpjatr* rob 

[0038] CKOlgttOJBflrCJi. JHRNttHte>*£E 

-n>zmn?zmmim<oimiz.3i>yi-y9'is-h<?) 
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tix^&.ftix. a>99hm<7>mmmz& 
v99 h<?>n&mj)<ft±-t&. 

StSffiS 6 a £ . X y 1rVrV- FC0/Jn$ l\jj|alt 

^3<D*fcflffiStfTV%SOt\ S«6atrjy^^ 
[003 9] 23SOJBJB5. 05te. Z.<n%mm&?) 

io «s5<o¥««^a<7)«Bss-*-ri8niiH-c*>s. 05tc 

i>WC, 3a{4T«<0>-y3yKfl«2(0±fc^$#l 
fcv'JaV&m 6aiiSMfc|g3a<7)±(C^|£$#l^ 
«SSJ>&V^ifi«. 3bliSHbJII3a<0±fciE»6a 

*«3J:dwttRSiifc^y3>«iiaR?*4. mm 
3afc3bt»±. w%m\^msm.<mt-th. m 

It. mm3<7)WzMit>2Jbtifi:Mtz%&. *<nfa0m 

[0040] zcomsk<7Mmrc\±. mffl<m<ptz<mt 

20 *>Kt86a£, X.y+>9U-h<W%^±M<mfm 
3<7)*HZ&*.1M,T^Z><?)T. E&6 a J: 3 

(04) tmwxt>&t>t>. wAmiti&mmm 
[oo4i] mtemme. 06jj. zm&wm?) 

fcV^T. 2\&m<mim2a, 2b. 2cfr6fr*T 

JioBf^iiTfco. zctf$mmmc?>Bm2 (02) fc 
pstj>s*^. iiBB^««-r*. -ecof&ofliis^i 
30 $mm&5 (05) t^aiTfts*^. i«BBJi««&i- 

[0042] doid&flljlfcisvvt. 

^3<9+fc£;wi*C^-ev^<>n\ H*S^S5i: 
ffiS6afc3^^bti0«^S-fi&±'C^S. 

ffift<?>mmmimm.TA<rm}iiz%&£o 
t&kLtiimz-t h ztizx*). $mmm2 1 mm 
iz. ?y99vm&£tem-hz\ktfx%h. nmt 

40 [0043] .mm. z\mw>$m<r) 

mmimm^mmmi^fmmmthh. 07t 

msj»i.v^iiissf*s. 2m>m<?m3&2*, 2 

b ( 2c*»^|,TJi<OiHkJST*>0. ^f*««lW 
±ti^6b5rS5J:dfc:»«S*fCV^. KftK25r 
fllfi&tl>#lJS^d^. KftJS2c<±B^>PWRI«!Hjg 

tKV>SS(C mm 2 a\i2t>lz&\Wg. 

£V-7ZtlX^Z. tthh. KflJS2a ( 2b, 2 
50 cOfflJgti. ^tK2c^ftt,g<, 8HUI2b#2# 
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BfciSC BHtR2a#3#BfciS<^£3*VO^. 
»^-C<Oil?L-C*S. Cltf>ll7LTS5tt. T3S3l6b 
■f. ±a^6afcTS^6bfcOia<0&#mfrfi 

(06) fcpire&s*^ §iB8«3m&-t&. 
[0044] ^jtnojBsrro. ±M<mms x o 

fcUro*.. S^CTS^Kfl^fcx-y^y^-b 
<0#l&££«ReU TiSlS6bO*>S»Rl<0ffl^ 
jfi^K JJfc'x >y +y?V- Y<»fr%ttfc t-Thm.-C. 

m&tzLx^h. ^Ri<ott±^ra5Sii6b{c*rL 

Vtf:#>. iaa6bt3y^^hi:<4ffi»L^V^ sfcfc. 
ayfthcomWffifi. ±aS!l86ai:T«raeS6bi: 

[0045] WHk<rmms . 08li, .1 <DffeHa<OHM^ 

>%ftM ( S i NR) a^&xy^y^fffjtR (x«y 
f-yT'xh-y^-R) . 2lixy^-y^jhlS8^±tc 
JE&fcSfifc^l^ylSHkR. 3«TSW)IJHtK2<7>±fc 

K2i:3-C. «a*gliRSrfiiJ£-r*. 4J±ay^^h* 

[0046] ZcDtmii. EH 6 c <D±#fc:S i N«0x 

4yay99 httcotmrbh. s i Ntf>x>yf-y:/ 
#ifcR8cr)±fc^'j3ylHtR2, 3£fcS.*>?x.y 
f-y^ifcR ( S i NR) 8 i&?-S«#tf>IHfcR2£ 
x-y^y/i— ho^RfcLT. n®hB&6c<7>x. 

tm~cb&. x.v+yrif±m (s i nr) 8t«*>6 

HJzffiUzy?? h*-*) 4<og<ogfc8-fcx-y^y 
^U-h<9iSV«<ftR2#*>&fctf>. BBfWfcTX^ 

^fcx-y^-y^jfcR (S i NR) 8<r>±.ZT*v1- 

yrvmtt. *ntk. x yi-yywm < s i njr) 8 

c ^SdBHUS7 feJix-/f-y^L^vvx.y^y^ 
I/O**. 

[004 7] i^)ia*flBSfc"«itf. x-yf-y^f?it 
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Ti>. *<omt**>yi-yri'-h<Qm^®{m2-c®. 

a60**4>t\ «v^^Ctx»yf-y/xb«y7-»4iei 
*>-f 3 y 9 9 v -&-Mfmx% h . oi 0 . STX^ 
?Mt03^??h&m=ffiFLl/O*&. d^Ute^ 
#S0flBtUL ^a^TtfL<0ffiS6ccr)SH*&V^iJ: 
tffc^ft^ftXy^y^ifcR (Si NR) 8£Jgj£ 

U x-yf-y^jkR (s i NR) 8coimfc*v*i[H 

[00483 n*i^®9. S9ii, ^mmmm 

09K*S*i.*J:dfc:. S?L(3 
y*:/*h*-/H 40DTSS5fc::fcVvt\ ^rttx^^-y 
9££ Ox y^-y^jfcJS ( s i NK) 8**6fc£$*u 

m&3mmm8 (ss> tptrc***^ swaa 
[0049] znmmz. mfon&msomm^. s 

£fcXyf-y7WjtR ( S i NK) 8Sr^Wtx»/^- 
y^U TSS<D3 y?9h 5 2rffl*l6j{cS^«l 
20 itT&S. x^^-y^ihig ( S i N8K) 

^^tia?LTa550iii«*«J!K*«'), ^y99YmSK 

taiv+vntAM ( S i NK) 8S-S&SU x y^-y 
^jtJS ( S i NK) 8<0^fc&vMiE}g?fc3y^^ 

[0050]|QiSc^©io. 01011. Z<r>%ffl?m 

aiOfctJV^T. 9JiT%^)ffiS6c<0±<0v''j3yS! 
30 flJB75-Sdti:t,fc:. «BSSE86 c<05rc¥#*g 

R, 8tte-ftK9 Zfi oXo CllSJiifti >y f-y^f? 

iijg (s i nk) x-bh. *<?>itiie>miiLmii9mm 
&8 (as) tm&Ti>hfrt>. vm&imtt. z<r> 
mMummx-it. *vi-y9&m8<?)TimmstttM9 

[0051] Z<n$m.(r>mX'\t. ffiH(ziy99h* 

-)V) 40m$x3ivi-yrw±m ( s i nk) 8*m 
u&^vi-yrizxvmi-t&tziz. &ttM9\mt> 

40 ^vvxyf-y^^fft-r^. dtifcJ:0. x-y^-y^f? 
itK (Si NK) 8c7)X.y^y^T'*t£l<0±(3SV« 

x^fy/TIIStS^, S«l?:fflS^t=5:<SS 

Ltty99\-w&£%hztwx-*z>. *cmm& 
it. mk<nmm8 ms) tmrnTbht^. mmm 

[oo52in*swjg!sii. h i ni. zmm<m 

^<^nte<o^®tfe^T«. 01 ltc^nsiofc, 

50 mil (zty99 h*-;k) 4<OTSI55(CtJV^T, x<yf- 
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1 5 



y?wm ( s i nis) 8tfm$&i\. . is?lts55# 

mi o (hi o) tmm?f>ifrt>. mmxmti. 
z<r>mmi. mmmmi o^mmi^. ?^»ti7f 
y^wms^mm^yi-y^u . m?LTiS&5£ 

dolSJttt. 33fc<ttB!B9 (09) Xyf-y^ffjk 
IS8^TtcSV«fl^9S-Sv^t>^)-C*>S. 
[00 53] ioi3=Sr«Bifc:-mf. H»co^®l0 
fcfUSfc:. fflSl£»J&.rfc£<££U:3y?:5'Mf 10 
tt£#S£fc#T£6. ife. Hte^»@9tl^ttfc:. 
xy+y?WjiM8<nm£Ztvfi:ftm3y?? hcom 

[O0 54]HiSc^@i2. 0i2ti. zeymkm 
012fci>W^ 8li^»JnylHbK7(OfflIS<0^2ra 
9 (09) "di. v-U3^KftJK7^fflSrX yf-y^ 20 

^f-yywAM ( s i nh) t»as«-fe;i'777>f 

HOX.y^y^ftEj|JS8frT&*$*VT:. Bi?LTgil5#g 

i±. m.mmm9 (09) fcfi«-e*>sa^ 

f-y^#jhK8^i^isn^^itt3 y * ? kt)is«*j 30 
£#9. mr&Tfi"). Msatttmt*-*. znwn 
ma. $m.<mm.9 (09 ) tmtcbt^ mm 

[oo5 5]n*£<oj$si3. 013U. zvmkm 
t&cmmi 3 (o*®ti&w:<r)imzm-mmwKS> h . 

^OUtt^ffiiTti. 01 3 J: 3 fc:. Tffico 

E&6 cO±fcEjifcS i Nfclix-yf-y^fMJIS 
aWtSftTV**. m&cr>B®8 (08) Ttt. Tfctf* 

iJ88#IS2ftTV^fc:2tU iOAtffflift*. o 40 

3-y^jfclR ( S i NR) 8TW&\ZWLom.<r>*:)i>7T 

74yoy9?Y?r&i,zm>hl><r)Thl>. z<?M&co 
JBWcBWttt, 013»C3K$*i£J:dfc:. Bffl.4tf>T 
*5fc*jv^r» T»^UnyiHEIS2*5x-y^y^ 
*S*vO*. L*»U x»/^-y^jhlS8»ix^^y 

(08) fcparc&sa^ mum?* 

[0056] i 3 frWftlcttof. x vf-y^ffjh 



*Sim0-270555 
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■et>. -e^sK^x.y^y^u-h^^v^<fciS2-e 

MibX^&coT. m^f3t&Vi>*/+y7zhv7li& 

^?Mfc<Z>3y:??h£iBSfcJBj£l/tVS. X 
«/^y^jfciS8t:J:0. T®cr>&&6ct3yf7h 

[oo57]n»(^g®i4. 0i4<±, ^vymem 
wmmi 4 co^mmrtrntfrmffim^bz . 

dtf>Hifc*)B3gl±. Utters l 3 fc PHIfc. T«OS 
80A9*X7*-y*'ffilJt (SiNl) -CBStad 
S<o-fe;W7T^-f ya y?? h^icflbbi 

* . zeomfcemmzts^xit. m 1 4 t=*s*is x 0 

fc. BLOWb*-*) 4tf>TSS5fciSVvc. >- 
Ua>«flJll2*qB*S*u PRLT&5^:frfi{dfc*; 
SftXV**. *<Dffi^ffij£^«§£ifcOJB®l 3 (01 

3) fcfwca**>&. itt<!Bti««s-rs. 

[0058] ZcrtffiMi. m&Wmi 3tf5flKS4»fe, 
$ ^»tiWL4£OTia55 fcfcv>TK(bK2 itSWtiy 
^-y^L, IB?LTa55iffi)5rifi]fcS(ffcflBi-C*S. T 

[0059]HSft(0)gS15. 01 5fcL ZcoWWm 

BS0T'J>S. JilT. 01 5^#«SLT. ^<0ieftc7)»Si 
«7)^«^ia<^©&firffi2:iiHW-*. 01 5 
(a) fc^^-idfc. yU3y*f#a«ll:. B^P 

>-U3yi!fl^22r®|£^. fcfc, 01 5 (b) 
^-idtc. BKkK2<7)±t:. B^Pco^dum^ffiW 

3«:»l«^-S. RfcR3<0BftUL i6(klS2<OjgSJ; 0 

ct*. mm2t3x. wm&»*m&th. 

[0060] <Jct. 015 (c) {CSH-idC KflJS 

?L10a*Wt. i««n.lOa3&»feHflJ|3atf2* 
S*ttx.y^-y^LTI87L4SrJg)£-rS. 5tt. IH?L4 

«WfcS^TS«IUfcJS2li. x-y^-y^-h*^^ 

[0061]<^fc. 015 (d) tZ5frtXo£. B^P 
<VWHWME(c J: -jT 5/U n y|S(hJS^x.y +y>fv- 

fciO^rttx y^y^trVK H?L4SrX y^y^-r 
h. ^<mi$, TS^SfklS 2<r>x.~,+yyv-htfm 
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ft. Z<r>£omtiLlt:m.4£3???ht:&Jli-t 
[00 6 2] ifcfc. Z<7)X o +£*-)<.-wy* Lfm 

— OW^rSli. IEDM1988( International Electron Devi 
ce Meeting) (pp. 592-595) tS*$nTV^^rati> 
S. ISiJUfc. CVDftfcTjKU^'Jn 

mmmtmo. 0 5Mm<D9i^^tmizi>mm^ 
tih. -rocvDffifcj:'). zffmn<omm<nm.4iz 

3^?fJML^ Bl?L4#ifc*;U:T&5-e 

^(void)*^t&nrigttt,ife&!ip\ gm^;t; 

i: a y 9 9 Y tJgJfttS £ b & . 
[0063] ifcfc. fl&O^Ji. IEDM1996(pp.665-668) 

fftxtf jRfit J: S s i mrtttfceht . io^Tii. 

anisotropical sellective epitaxial silicon growth 

hz&f&t&um-ebz. z<onmim^&bma4ff) 

*<e£«(void)<0&V^»«^)S£4j£U ay99h 
[00 64] CKOid^^fe^ratciittf. *-**n 

y ^v- ho?i4Mfll 2 #S>S*#>x y +>9im 

[oo65]ius<o»©i6. 0i6«. z<r$m<rm 

BTF. 0165r#g8l/C. Zcr>m&<mm 

<vmmmmmm^mmr&. *-f . 01 6 

(a) tc^rtidfe:. ^'J3y^««<Sitc. B^P 

$«osv^yayiHkig2a^jat-rs. 01 6 

(b) t^ttiot:. fKU82atf)±fc. B^po>FW 

^'J3yKfl^S2bSr)BiS-ri > . 
[0066]&lc. 016 (c) tcsrr«kdtc, KftR 
2bO±fc. B^P<D^**&?ggaWW££ £>t*<7) 
&fc^^KK-T3ii£?5v^!;3y&<h&2 c i 
iRWi.tW)^ Wll2a, 2b. 2c<r>iffig 
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li. K^bl82a*5«t,»<. IHt§t2b#2#Bfc:iS 

fc. £®HiiItf>BKfcBS2a. 2b&tf2c"C. TS<0K 
MfcR2£flij£LTv*&. 
[006 7] 016(d) RftR 
2c<7)±t. B*P^TO«»B&iflB^fcfiv«Kfc 

io 3t. mmms^m&th. 01 6 ( e ) iss 
■tiotz^ mim3o±.tzwjxbiozmifiL. zo 

WJXVl OfcHfLl OatRft, .T^^LlOa*^ 
1MJI3XV2 *Jl*ttXyf-y^tTBiB.4 S-JBfifct 
S. 5Ji. IB?L4^)Tarc*l». dOidfcl&fct* 
fc. 4^tl^^ffltfWfciS^TB?*fl4B2te. x-/ 

^SftfcTS 5 ££&§H?L4 #JB)£$*t& . 
[0068] &{C. 016(f) C5jcfJ:dfc. B*P 

20 mssBMBL mm ? vwwx o%wm%nzx 

*ttx.y^y^$rfrv\ ISFl^fcx-y^-y^S. Z<r> 

fc. mizffiiwTUsvfc^foiiz&wh. tit. t 

^ znz?\zm&Lizm>4tz3>99vm&t 
t. txknzottw&tiwiizz*). mtmm2 m 
30 2 ) xmm Lt:m&<vmmmtmt>tiz> . 

[0069] Z\<0£o%$mi}&(iZj:tHZ. 

Ki-hmmm&om£&<mm2tLx.B*p 
com.m^m^&^m^bmm*±ifx. 
m^mmi3tLx\i. T&mm2^m£m.<r> 

<dx o *-fri:mfcr&miamm?>&&izfi < « 

fc'X -/ f-y h ^KS-ft < O-C, R I E — La 
g<V&Z*) J ?t\,^>99h*-)l'JBMlZ. ZZtTO) 

40 i-y9tm^ x y^y^xh'/TrtSj&r^&v^ (a!o 
STX'<.^bJt(7)ay : J'^h5:lSlt^7LL. CIO 

bffXZ h<0T. ay 9 9 hvMmmfffol.-? h . 

[0070] niseis i7. 01711. z<omiam 
m<mmi 7o^«^iMwi?jt*a^^«-xsoiBr 
BB0-c*>i». mr. 01 7$:#«slt. zwmmmm 
mmt^m<mknmmmth. jt-r. 017 

( a ) fc5cf i 3 v 'J 3 1 fc. B^P 

50 co^$^ag*«« 1 iz&^ufrbms. 1 *^saxi> t 
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fl«2*»fc*4. 017 (b) £jfct£5£. 

m3ommt. m&2<r)mg£')&<w&u *>z> 
[oo7ii mz. mn (c)izm-xo^ mm 

3<T>±.<iZV i JX MO £gftU ZOUiSX MOKS 
?L 1 0 a MMt. £*>I!BL 1 0 a;&>/S>ijHttR3ftl/ 2 £ 
fl;frttx^y^LTlSJU£mtS. 5tt. P5RFL4 

m}£&^Tm<r>m&2it. x«y^y:5<v-h#*£ 
[0 0 7 2] <Kfc. 017 (d) tCSrTidfc:. B^P 

etmvm&tzx ^ti»x7fy/i/- nog?) 

*itx./^y^^ffv\ H?L4Srx.y^y^-fS. 

ii?L43!^tTa55T*^|6lKi!£^. it:. T 
lOKfl«2tt. ^J»VFW^<«CT*HMi 

(03 ) t^Lfc*8£*>^{*^^#S>*i.S. 
[0 0 7 3] c^id&gjt^tciiUf. 

?L-ri.«i^i^iscoisa5ts!t<iHbiS2 1 lx. mim 
2mtttz<Q*mm<r)mi£*:m:Zit%#t>nx-, m 

t:. *-tirzm,i-hmm»w&>mtzft<fti:xv 

X 0 1 x >y +v yv- y<r&\ ^ 6 fctf>x >y ^ 

wmmzm. 3>f?hvmi&&m-&ztwx- 

[0074]Hte<o^®l8. Hi 812, Z.<r)%ffl<rm 

(vm#mmcrmm.-mmmtz> . jt-r. 01 8 

( a ) ~01 8 ( d ) Olgli. £*S<0J$S1 6<O01 
6(a) ~01 6(d) TK"»U3felSfcH«T*636» 
£u fi^5:*«-rs. fcfc'U 016(d) fc^LfcJS 
^BHfcBI3fctt. 018T12. ?fHlHfcK3 a*9t)5L 
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ifcfc. 018 (e) (CijcfJ:d£. KfcK3a 

oxK«gt^s&*sv*iS!*86 **mmi>. 

[0 07 5] 018 (f) {^ridtC. 
3 aSlXES6 a<7)±fcjf V^v 'J a >mcSk 3 b 

^-s. WiM3*t3\>t&. mnmittwm.vm 

ttt. WHm3at3btT. mM3t:mj8.LX^ 
h. E86a{2. Mftm3cr>'P£M#>mnt:Blz% 
I. mz. 018 (g) fc^-fidfc. K<blS3c7)±tc 
1/y'XM OSrffi^U :<7)I/y^M OtcPfill 0 a 

io zvfflii o a*6ifefcK32Uf 2 *i*:trttx 
5Ji. n?L4<oTarr*s. 

[0076] <^fc. 018 (h) ammt. m&ms. 
1 6o0i 6(f) onaikpwrc****^. wiafr4r 

ttTOtoft. i<o.J:5t^tJt^fL4fcay^^h 
feJBftt*. Ot«J:3*Mi*8*:J:D. SttfcojRII 

6 (06) vm t^mn^mi^mm $>ti& . 
[0077] z<?)£ o zmzmtzxtitz. mm&m 

oWzBMZtLXimioW&li. mmtzxv+>?l> 
20 -h<o&^m&&>#iz&j&ZtiX^hcoX'. ztit><r> 

s&rtffi&m<xh. *<mzm-*x. ztit>cow& 

WIWHLT*****:^^!*, HJt«0»Sl6 (0 

1 6 ) T3*^fc£tkfwrr*&j6»it>. wtwtm-t 

a £ tf 9 Mftfc L?t D R AM<OSJiSrffifc^ffl LtSSm 
30 [0078] £13. Ja_b<0Igtf>5^ 018 (a)~ 

018(c) -e^ L^^^^coK-fus 2 coBfSam 

H*t<O»S15O015 (a) -C*UfcJ:d*«S 

(05) TflfflLfc«|fia!NmiM&W6*i&. 

JEU^XHOd^. 018(d) T*Lfc»V«Ht 
JS3a<^|ftIg£X^>y7*tSt. ldfe<0»!S4 (0 

4 ) tffiuji^mmuii. 

[0079]HttO»S19. 019«. ^tO^cOH 

40 Si0T'J>l>. BIT. 019£#8Bl,-C. ^^HM^S 
0^«^S<^!itSrffiSriiWI». jtr . 01 9 

(a) tc^-ridtc. isvzy&tmmLitz. t«o 

7-CSd. i^t, 019 (b)fcjj^J:3fc, Kfl«7 

V3>mm9*imti>. jwc, 01 9 ( c ) tc^r 

idtc. §HUS9tf)±fc:s i Nfciixrf-^ffifcR 
8S:^l«ct6. 

[0080] iKfc. 019(d) (CSrf i d x^f- 
50 y^ffjUl80±fc:, BftSv>{iP^f(7)>Ptt!Bjjie*« 
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mmb£m^i'V3>m{m2ZBm-&. mi ji-ttm^i&m^&^nz^/i-yy^-bcom^^ft 

9 (e) fc^Tidt. SftJS2<^±fc. BfcSl^iP Jg2£Sc<?>-C. R I E-La gtf>j@,r 9 W^y* 

£K-TLTV*frV^U3y&fttl3£jgj£-r£. SHh tot. TiftWffi&Wiaigfc:. mTX^7 Mfctf) 

WL2t 3X\ ffla«ta8£«tJ£?-£. 01 9 3^? h^**WWmU -TOPffliW 9£ 

10a *^M*tt H ?4 x -/^-yftzS. 9K4US3 &tf h«*9W*tt*«WLM- S . 

2fc§3?U £Oli§?L4fcL BtedTiftOE [ 0 0 8 5 ] TtfWE&6 cli. T&08ftlg2 

S6c<Dx^^y^ihi88osiek:»^r&. io titz&zmnmxmbtix^&ox. Tm<^m&6c 

[oosii&t. 019 (g) &rt£oiz. mm to>f?ht<r)mm<zbVT%&. mMmt 

f-y^itjg ( s i Nig) 8ii^m*ts. & «6 c<7)mmb&wt±jj£*n?tixvi'>r&jkm 

iz. 019 (h) fcS-fidfc:. KflBStoft^ttF^ (SINE) 8£J&£U x^f-y^#j|Jl ( S i N 

x.y^y^{cJ:OI8fL4<oJSa5^v«-ftJS9^x^^ &) S^SKfc&v^iDflStny^^Mr^iS-rsfc^ 

y^n^*-ri». 01 9 ( i ) tc^-rj: dtc. zc&mmfmt. mm. 

KtfJ^frttx.y^y^fci'K ISFL4<OTa55^'3<0 86 cS-V-HUi: LfcDRAMtfDgJi^fcafflLT 

X-/^-y^ihJS ( S i NR) 8£X7*-y?He£U $&g#*Tj>S. 

BSLTSU 5 £*¥*|i-lfcifc*rfr £ . iKfc , 0 1 9 ( j ) [0086] &L±MW L^tl^tl<mS&coBWrCii. 
t^TJ:3t, ^xMOJiiti. 20 ^'Jriy<o¥^fls£«lfc:r?y?:? b£ fc£*§£-fco^ 

[0082] &±cr>xm<?>0*>. 01 9 (h) fc TSlBHLfca>\ ^ft^lte^U nyfclK^ftiW) 

hi 9 ( i ) <ojm<mft*mzLxi> kw -t%h *ro-cs>->Tt>. ^wifc^^tisisjesR^as 

*>. 0 1 9 ( g ) <oxsr^-ftJS<op*ttK7>fx.y^ csjrlt. ^tsfflT^s. jy±om-fn 

y^-c. i^L4cosa5«og€JS^^a, ^^is^ coiiife<o»©-c«, *mimfi.i£3>??h£tm 

miTm{m9zmt>%\.^v*y7£mzLTii<. * ^fl^Ko+wtti^tw^ay?? h-e&o 

<7)&. 8l{klS<oM*ttK7^x^y^t:J:0i3?L4<o •Ci>P8H3gfflT£&. iit^cony^^ hjOTR&fc.* 

m&nmmm.9*m&h. ^x^z-rtxM. s *^Ji5rt&ftLT. *BfBB#r-{i^*TtfiH t «r*- 

i NjS8<Ox»/^y;/-ca«l<o±fc:|g-fklS9*ss$ £lhn*ti?ti(rmb<r>BBlz}$^X. ¥g 

*U Sfc-5-^v^SKtJB9 fcgiRltOiSvvx.yf-y^-C 30 *T«!SOj6^mtri6]fcfiy:L<:l8fL ( a V99 
Nt£*-*fcK>. »Sl^ffl-&it^r<^t^ay^^ fcny:?:?h£«&£l/0>£#, d<0J:3^- 

[0083] tLh^j: 5&wt£&ej: o . ww& y99 v^Bm-himz^xxt. fmvmmi 5-c 

1 0 (01 o) mms&mmi 1 (01 1 ) x-mmt mmttzmv. mcom&mmizhwaxzhtnx' 
titm^mi^sm^tii . a*. &±e>xo%m $>&. 

mimx. 019 (b> T^if^n^im9i:mm- [0087] 
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BASIC-ABSTRACT: 

In a semiconductor device having a multilayer interlayer 
insulation layer (2, 

3) , which is formed on a semiconductor base layer (1) and 
which consists of 

layers of different etch rates, and a contact formed within 
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a via (4) in the 

multilayer interlayer insulation layer (2, 3) for 
contacting the semiconductor 

base layer (1) , the diameter of the contact *is increased in 
a section adjacent 

the base layer (1) . Also claimed are similar semiconductor 
devices and a 

semiconductor device production process involving (a) 
forming, on the base 

layer, an interlayer insulation layer (2, 3) having a high 
etch rate section 

near the base layer and a low etch rate section remote from 
the base layer; (b) 

forming a via (4) through the interlayer insulation layer 
(2, 3) such that the 

via diameter increases in the direction towards the base 
layer (1) ; and (c) 

forming a contact in the via for connection to the base 
layer. 

ADVANTAGE - The device (e.g. a DRAM) has contacts or 
contact sections formed in 

correct vias with a high aspect ratio and large bottom 
contact surface. 

ABSTRACTED -PUB -NO: US20020056913A 
EQUIVALENT -ABSTRACTS : 

In a semiconductor device having a multilayer interlayer 
insulation layer (2, 

3) , which is formed on a semiconductor base layer (1) and 
which consists of 

layers of different etch rates, and a contact formed within 
a via (4) in the 

multilayer interlayer insulation layer (2, 3) for 
contacting the semiconductor 

base layer (1) , the diameter of the contact is increased in 
a section adjacent 

the base layer (1) . Also claimed are similar semiconductor 
devices and a 

semiconductor device production process involving (a) 
forming, on the base 

layer, an interlayer insulation layer (2, 3) having a high 
etch rate section 

near the base layer and a low etch rate section remote from 
the base layer; (b) 

forming a via (4) through the interlayer insulation layer 
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(2, 3) such that the 

via diameter increases in the direction towards the base 
layer (1) ; and (c) 

forming a contact in the via for connection to the base 
layer. 

ADVANTAGE - The device (e.g. a DRAM) has contacts or 
contact sections formed in 

correct vias with a high aspect ratio and large bottom 
contact surface. 

US20020068443A 

In a semiconductor device having a multilayer interlayer 
insulation layer (2, 

3) , which is formed on a semiconductor base layer (1) and 
which consists of 

layers of different etch rates, and a contact formed within 
a via (4) in the 

multilayer interlayer insulation layer (2, 3) for 
contacting the semiconductor 

base layer (1) , the diameter of the contact is increased in 
a section adjacent 

the base layer (1) . Also claimed are similar semiconductor 
devices and a 

semiconductor device production process involving (a) 
forming, on the base 

layer, an interlayer insulation layer (2, 3) having a high 
etch rate section 

near the base layer and a low etch rate section remote from 
the base layer; (b) 

forming a via (4) through the interlayer insulation layer 
(2, 3) such that the 

via diameter increases in the direction towards the base 
layer (1) ; and (c) 

forming a contact in the via for connection to the base 
layer. 

ADVANTAGE - The device (e.g. a DRAM) has contacts or 
contact sections formed in 

correct vias with a high aspect ratio and large bottom 
contact surface . 

CHOSEN -DRAWING : Dwg.l/24 

TITLE-TERMS: SEMICONDUCTOR DEVICE DRAM CONTACT FORMING 
DIAMETER INCREASE 

SEMICONDUCTOR BASE LAYER 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To form the contact hole having 
the high aspect ratio 
securely in a semiconductor device. 

SOLUTION: On a semiconductor substrate 1, an interlayer 
insulating film 

(SiOz) 2 having the high impurity concentration and the 
high etching rate is 

formed at a part neighboring the substrate, and an 
interlayer insulating film 

3, which has the low impurity concentration and the low 
etching rate at the 

part separated from the substrate, is formed. A contact 
hole 4 penetrating the 

insulating film between both layers is opened by 
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anisotropic etching. Then, a 

lower part 5 of the contact hole is expanded by isotropic 
etching, and the 
contact is formed. 
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